The Mars Science Laboratory rover, Curiosity, landed in Gale crater in August 2012 to investigate the lower few hundred meters of a 5-km-thick stratigraphic section exposed in the crater. The rocks encountered thus far are sedimentary; they record depositional and diagenetic environments considered to be ~3.6±0.4 billion years old [1] . The rocks include fluvial conglomerates, fluvial and deltaic sandstones, eolian sandstones, and lacustrine mudstones [2] . Modern eolian sand and dust deposits have also been examined [3] .
The Mars Hand Lens Imager (MAHLI) is a 2-megapixel Bayer pattern micro-filtered color camera with a focusable macro lens mounted on the turret at the end of Curiosity's robotic arm [4] . MAHLI comes as close to robotic arm-deployed optical microscopy as yet achieved on a Mars rover mission. A copy of MAHLI, WATSON (Wide Angle Topographic Sensor for Operations and eNgineering), will accompany the SHERLOC (Scanning Habitable Environments with Raman & Luminescence for Organics & Chemicals) instrument [5] on NASA's next Mars rover, launching in 2020. MAHLI can focus on targets at working distances of 2.1 cm to infinity; typical images are 14-100 µm per pixel in scale [6] .
MAHLI was designed to be robust to challenging environments (eolian dust, diurnal temperature range, and launch, drill, and sieve vibration). The MAHLI design optimizes a scientific, engineering, and data downlink-constrained trade-space that (a) permits distinction of very fine sand from coarse silt (vital for rock depositional environment interpretation and potential for biosignature preservation in mudstones); (b) facilitates identification of rock, regolith, and eolian sediment properties as good as or better than a geologist's hand lens; (c) acquires images, mosaics, focus stacks, and stereo/multiple images for threedimensional views; and (d) all while having a sufficient field of view and focus range for high resolution imaging, context imaging, sample extraction documentation, and hardware inspection. Figure 1 shows some example observations. MAHLI images have contributed to major mission results through direct observation of geologic targets and through science-enabling support imaging (hardware inspections and tool placement). MAHLI is vital for determining rock type and assisting in the interpretation of sediment depositional and diagenetic environments. MAHLI data are available from the NASA Planetary Data System (PDS) and raw images are posted within minutes of receipt on Earth on the NASA/California Institute of Technology/Jet Propulsion Laboratory web site [7] . 
